Fluctuations have been observed in Attwater's prairie-chicken populations (Table 1) . Similar fluctuations have been documented for other grouse species, and 5 hypotheses have been proposed in explanation (Bergerud 1988). One hypothesis concerns winter cover that may be inadequate to protect fall populations, so the number of grouse above some threshold quantity are vulnerable to predation or will disperse. A second hypothesis concerns the availability of winter food. According to this hypothesis food is variable and in short supply, hence the number of grouse surviving winter is related to the number present in fall and the severity of the winter. According to the third hypothesis, grouse mortality is low when predators are rare, or alternative prey are common. Predators switch to preying upon grouse when alternative prey numbers decline or predator numbers increase, thus increasing winter grouse mortality. A fourth hypothesis is that breeding space is limited, resulting in the death of grouse that cannot successfully compete for space. Finally, breeding success (no. juv/ad in Aug) during spring and summer may drive proportional changes in breeding numbers the following spring regardless of habitat availability, winter severity, density of available alternative prey, or quantity of breeding space (we subsequently refer to this relationship as "Bergerud's breeding success hypothesis"). After reviewing and evaluating each of these hypotheses, Bergerud (1988:656) concluded that breeding success was the dominant demographic variable that altered spring breeding numbers in grouse.
Two widely accepted, yet untested, hypotheses related to precipitation (see above) have been proposed to explain the yearly fluctuations in Attwater's prairie-chicken numbers. We outline the origin of these hypotheses, use available data to test them, suggest and test related alternative hypotheses, and discuss how uncritical 222 We addressed the second alternative hypothesis (H2) by recording the date when maximum May precipitation was observed and the quantity of precipitation received. We then constructed a multiple regression model that included the May date when maximum precipitation was recorded, the quantity of precipitation received, and an interaction term as independent variables. We pooled data from all 3 populations for analysis. If this hypothesis was supported by the data then the regression model should account for most of the proportional change in Attwater's prairie-chicken spring breeding numbers.
The third hypothesis (H3) was addressed by calculating indicators of potential flooding consisting of the maximum amount of precipitation measured during any 48-hour period during each spring (Mar-Jun) month. If this hypothesis was supported by the data then the yearly sum of the spring flooding indicators should be negatively correlated with proportional changes in prairie-chicken breeding numbers. Using linear regression, we tested this hypothesis for the 3 populations.
We addressed the fourth hypothesis (H4) by first calculating the coefficient of variation (CV) (Ott 1988 
DISCUSSION
Although data do not support Waddell's spring, Lehmann's May, or our alternative precipitation hypothesis regarding deleterious effects of precipitation, they are consistent with Bergerud's (1988) more broadly based breeding success hypothesis. Some might consider the correlation between the CV for precipitation among the 4 spring months and the proportional change in Attwater's prairie-chicken spring numbers to be significant for the Refugio and Victoria populations (Fig. 1) . In years when high CVs were observed, however, precipitation during 1 of the 4 spring months was typically about twice normal, again demonstrating that increased spring precipitation does not necessarily lead to decreased prairie-chicken numbers.
While our study indicates that precipitation probably does not directly affect annual breeding success by destroying nests (at a time when renesting cannot occur) or killing chicks (e.g., by drowning), as hypothesized by Waddell and Lehmann, it does not follow that spring or May precipitation is unimportant. A bimodal pattern of yearly precipitation is seen in all 3 study areas and most of the former range of the Attwater's prairie-chicken, with a spring precipitation peak in May, much decreased precipitation during the summer, and a fall precipitation peak in September (Carr 1967 ; also see Natl. Oceanic and Atmos. Adm. data). In addition to hypotheses dealing with the direct effects of too much precipitation, the indirect influences of precipitation should be considered. For example, be- cause of timing related to prairie-chicken reproduction, spring drought could lead to habitat conditions less conducive to rearing young, such as increased nest and chick predation due to suboptimal nesting and brood-rearing cover and less insect availability due to less plant growth. Some of these conditions have been thought responsible for decreased Attwater's prairiechicken breeding success (Morrow 1986 :78, Silvy and Morrow 1986).
Hypotheses related to precipitation that have been used to explain changes in breeding success of other grouse species could be evaluated for the Attwater's prairie-chicken. For example, Moss (1986) found that the number of capercaillie (Tetrao urogallus) chicks in northeastern Scotland was inversely related to the number of days with rain during and shortly after hatching. Bergerud (1988:602-605) established that sharptailed grouse (Tympanuchus phasianellus) breeding success was positively correlated with a 23-month soil-moisture index in North and South Dakota, but not in Minnesota. He maintained that in the drier Dakotas, a 23-month total was needed to account for both residual and new cover that affected the grouse/predator interaction during nesting and brood rearing. Baines (1991) found that black grouse (Tetrao tetrix) females were more likely not to have broods and that less juveniles were reared per hen during cold, wet Junes. Nonprecipitationrelated hypotheses also could be developed to account for Attwater's prairie-chicken breeding success.
Although it could be argued that acceptance of the untested spring and May precipitation hypotheses of Waddell and Lehmann was harmless, this process has kept biologists from developing and testing other hypotheses accounting for observed fluctuations in Attwater's prairiechicken numbers. Because of its endangered status, reliable knowledge concerning processes limiting Attwater's prairie-chicken numbers is needed if we hope to stop this species' decline. An important facet of such knowledge will be the illumination of processes leading to changes in spring breeding numbers-including the mechanisms responsible for the survival of nests and survival and fitness of chicks. 
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